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Serum mucoprotein and hexosamine levels have been determined in atherosclerotic, nonatheroselerotic, and young male subjects. A highly significant elevation of both fractions was noted in the atherosclerotic group. Elevations due to aging were also obtained. It is suggested that these results are consistent with the view that arterial wall mucopolysaceharide depolymerization plays a role in the pathogenesis of human atheroselerosis.
CONSIDERABLE emphasis has been placed upon the role of lipid abnormalities in the pathogenesis of atheroselerosis, but little attention has been paid to the possible significance of deranged tissue metabolism. In many species, including man, the earliest atheromatous lesions are characterized by the subintimal accumulation of a mucoid material. These mucopolysaccharide deposits were described by Taylor' in 1953 . Faber2 suggested that such mucoid substances were directly concerned with the deposition of cholesterol in tissues, including the aorta, and this view was later expanded by Altshuler and RESULTS All elevation of the serum mucoprotein with age was found, the mean level in the student group being 86.6, while the mean of the nonatheroselerotic age controls is higher (95.6) (p < 0.02). A greater difference between the atheroselerotic and nonatheroselerotic Croups can be readily seen from table 1, where the mean level for the former is 142.5, and for the latter 95.6. This elevation of the serum mueoprotein level in atherosclerosis above the level in a nonatheroselerotic group of comparable age is highly significant (p < 0.001). Similar results were obtained with respect to serum hexosamine differences. The increase in the mean level with age from 92.2 to 97.1 in the nonatheroselerotic age controls is significant (p < 0.05). In the atheroselerotic group the mean level (119.0) is significantly higher than the mean level of the age control group (p < 0.001). From a comparison of the mueoprotein and hexosamine values it can be seen that the degree of change is greater with the former than the latter.
DIscussIoN
The findings of an increase in metachromatic staining material in the lesions of human atheroma by Taylorl suggested to the authors that mesodermal ground-substance changes may be involved in the pathogenesis of atheroselerosis. It has further been demonstrated that similar histochemical changes occur in, and subjacent to, atheromatous lesions in cholesterol-fed rabbits, together with a concomitant elevation of the serum amino sugar *Glucosamine hydrochloride, kindly supplied by Nutritional Biochemical Corporation, Cleveland, Ohio. levels.5 These findings, histochemical and biochemical, both suggest that ground-substance mucopolysaccharide depolymerization occurs in the pathogenesis of atheroma in cholesterol-fed rabbits. A similar elevation in the serum amino sugar levels in cholesterolfed rabbits has been reported. 12 Accentuation of the depolymerization by testicular hyaluronidase has been shown to increase atherogenesis in hypercholesterolemic rabbits. 5 13, 14 Contrasted with this finding is the inhibition of atherogenesis in cholesterol-fed rabbits with cortisone. [15] [16] [17] In this paper, biochemical evidence of an increased breakdown of ground-substance mucopolysaccharides in male patients with clinical evidence of atherosclerosis is provided by the finding that both the serum mucoprotein and hexosamine levels in the atherosclerotic group are significantly elevated above those of the nonatherosclerotic age controls (table 1) (p < 0.001).
In order to determine more exactly the significance of serum mucoprotein elevations, Schwartz and Gilmore8 produced an in vivo enzymatic depolymerization of ground-substance mucoids in rats with testicular hyaluronidase. Marked elevations in both the mucoprotein and hexosamine fractions were recorded. Similar elevations in the serum hexosamine levels of rabbits have been reported by this specific enzymatic depolymerization of ground substance.5"7 One may therefore interpret some elevations of both these fractions as reflecting a breakdown of connective tissue mucopolysaccharides. Further support for this interpretation is found in the elevations of the serum glycoproteins that have been reported in the so-called collagen diseases, rheumatic fever,18 and in the rheumatic group of disorders.19 The similarity between the biochemical findings in atherosclerosis as reported in this study and those found in the collagen diseases is striking, though the changes in atherosclerosis are of lesser degree. Similar observations on the glycoprotein levels in atherosclerosis have been recently reported by Antonini and Salvini20 while this work was in progress.
Metachromatically staining intercellular substance is probably involved as a precursor in the formation of reticulum and collagen fibrils in granulation tissue.21-24 It is possible therefore that the extensive intimal and subintimal fibrosis that characterizes established atheromatous lesions in both the experimental animal and in human subjects is derived from the metachromatically staining mucopolysaccharides seen in similar sites at an earlier stage in these lesions. Of related interest is the observation of Watson and Pearce25 that in pretibial myxedema progressive fibrosis is associated with diminution of tissue mucopolysaccharide concentration.
If such a process of connective tissue ground-substance depolymerization is of significance in atherogenesis, it is of interest to note the low mucoprotein levels in an ethnic group, the nomadic Australian aborigine, which has a low incidence of atheroma. The low serum glycoprotein level of this group is contrasted with the higher level that occurs in a group of urban aborigines, whose levels do not differ significantly from those of normal white Australians. 26 A trend toward an increase with aging in both the glycoprotein fractions is not surprising. Atherosclerosis has a greater incidence in the older age groups, and an increased ground-substance catabolism due to age would possibly help account for this. The possibility of some occult atherosclerosis in the control group cannot be excluded in a community such as this, in which atherosclerosis is becoming a common disorder.
The A technic is described for the use of intraocular arterial homotransplantation for the study of spontaneous or experimentally induced atherosclerosis in animals. A portion of an artery is excised and a small piece of normal or atheroselerotic vessel is implanted through an incision into the anterior eye chamber. The transplant is moved to the opposite side across the chamber and wedged between the cornea and iris, with the intimal surface facing outward. At a selected time, a host animal may be sacrificed and histologic section may be studied to determine the nature and degree of both structural and biochemical changes. The adventitia of the transplants becomes attached to the anterior surface of the host's iris by fibroconnective tissue in less than 8 days. In addition, the thickened intima of atherosclerotic transplants becomes extensively vascularized, but that of the normal transplants does not. Thus far, transplants have been in place for 6 months, and this would seem to permit the use of these animals in relatively long-term nutritional and pharmacologic experiments.
WAIFE

